MAP kinase translocates into the nucleus of the presynaptic cell and is required for long-term facilitation in Aplysia.
Long-term facilitation of the sensory to motor synapse in Aplysia requires gene expression. While some transcription factors involved in long-term facilitation are phosphorylated by PKA, others lack PKA sites but contain MAP Kinase (MAPK) phosphorylation sites. We now show that MAPK translocates into the nucleus of the presynaptic but not the postsynaptic cell during 5-HT-induced long-term facilitation. The presynaptic nuclear translocation of MAPK is also triggered by elevations in intracellular cAMP. Injection of anti-MAPK antibodies or of MAPK Kinase inhibitors into the presynaptic cell blocks long-term facilitation, without affecting basal synaptic transmission or short-term facilitation. Thus, MAPK appears to be specifically recruited and necessary for the long-term form of facilitation. This mechanism for long-term plasticity may be quite general: cAMP also activated MAPK in mouse hippocampal neurons, suggesting that MAPK may play a role in hippocampal long-term potentiation.